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INTRODUCTION
The CACA program^ was originally written to alleviate problems in computer turn-around time, cross-section inaccessibility, large output in an undesired form, time-step limitations, power treatment limitations, and fission-product limitations of previous depletion-burnup analysis computer programs such as ORIGEN^ or FABGEN.^ However, the original CACA code lacked the flexibility to handle the wide variety of problems that were encountered, and the input instructions were difficult to follow. CACA-2 was written to provide greater flexibility and the input instructions were clarified.
Some of the options in CACA-2 are better understood by considering a typical fueled irradiation test. The HRB capsules are designed to test candidate fuels for the High-Temperature Gas-Cooled Reactor Program. The capsules are irradiated for several cycles in a permanent beryllium facility of the High Flux Isotope Reactor (HFIR) to obtain partial fuel burnup after which they are placed in a HFIR removable beryllium facility (with higher flux levels) for the remaining irradiation. Each HRB capsule contains several fuel sticks with each having a unique composition. The magnitude and the time dependence of the neutron flux is different for each fuel stick. When the capsule is moved from the permanent beryllium facility to the removable beryllium facility, the neutron flux magnitude and spectrum changes. As the capsule is operating, fission-product gases escape from the fuel sticks and are measured to provide an indication of the extent of fuel particle failure in the capsule. Upon completion of the irradiation test, the fuel sticks are removed from the capsule and are inspected to evaluate their performance.
Accurate information about the irradiation history is required to determine the fuel particle failure and to evaluate the performance of the fuel. This includes nuclide concentrations, power histories, fissionproduct birthrates, and burnups. CACA-2 can be used to model the exact irradiation history and to calculate these various parameters for each fuel stick throughout the irradiation. CACA-2 can also be used in the design of the capsule by calculating power histories for proposed initial fuel loadings.
CALCULATIONAL MODEL
The set of differential equations which describe the nuclide concentrations as a function of time can be put into the form: A time step of 6 hr was thus selected as optimal.
The following formulas are used in the Runge-Kutta fourth-order method to evaluate the nuclide concentrations with time: Seventeen heavy nuclides from '^^'^Th to 2'+2pu were selected so that all the significant neutron fission and capture reactions in conventional fuels would be treated. The heavy nuclide chain modeled by CACA-2 is presented in Fig. 1 .
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In power calculations, the power is constant for the duration of each time interval. However, as the power is dependent on the nuclide concentrations, the neutron flux is adjusted after each time step (6 hr) to keep the power constant.
OUTPUT
For each initial composition, the nuclide concentrations, flux, power, and burnup are output with a user-specified output frequency as well as after each time interval in the irradiation history. At the end of the problem, the total fission-product birthrates (which are the sum of the birthrates for the first composition of each fuel region) are output with the same frequency as were the concentrations, fluxes, etc.
PROGRAM LISTING AND SAMPLE PROBLEM
The input instructions, a listing of the program, and the input and output for a sample problem are presented on the following pages. The sample problem models a fuel stick which is irradiated in a permanent beryllium facility in the HFIR for three cycles after which it is irradiated in a removal beryllium facility for nine cycles. 25+NFP cross sections in barns and in the order shown in Table 1 . Format(6E12.5) D NFP fission-product names, eight characters allowed for each name.
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